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1.0

FLOOD INSURANCE STUDY

MIDDLESEX COUNTY, MASSACHUSETTS (ALL JURISDICTIONS)

INTRODUCTION

1.1

1.2

Purpose of Study

This countywide Flood Insurance Study (FIS) investigates the existence and severity
of flood hazards in, or revises and updates previous FISs/Flood Insurance Rate
Maps (FIRMs) for the geographic area of Middlesex County, including: the Cities
of Cambridge, Everett, Lowell, Malden, Marlborough, Medford, Melrose, Newton,
Somerville, Waltham, and Woburn; the Towns of Acton, Arlington, Ashby,
Ashland, Ayer, Bedford, Belmont, Billerica, Boxborough, Burlington, Carlisle,
Chelmsford, Concord, Dracut, Dunstable, Framingham, Groton, Holliston,
Hopkinton, Hudson, Lexington, Lincoln, Littleton, Maynard, Natick, North
Reading, Pepperell, Reading, Sherborn, Shirley, Stoneham, Stow, Sudbury,
Tewksbury, Townsend, Tyngsborough, Wakefield, Watertown, Wayland, Westford,
Weston, Wilmington, and Winchester (hereinafter referred to collectively as
Middlesex County).

This FIS aids in the administration of the National Flood Insurance Act of 1968 and
the Flood Disaster Protection Act of 1973. This FIS has developed flood risk data
for various areas of the county that will be used to establish actuarial flood insurance
rates. This information will also be used by Middlesex County to update existing
floodplain regulations as part of the Regular Phase of the National Flood Insurance
Program (NFIP), and will also be used by local and regional planners to further
promote sound land use and floodplain development. Minimum floodplain
management requirements for participation in the NFIP are set forth in the Code of
Federal Regulations at 44 CFR, 60.3.

In some Commonwealths or communities, floodplain management criteria or
regulations may exist that are more restrictive or comprehensive than the minimum
Federal requirements. In such cases, the more restrictive criteria take precedence
and the Commonwealth (or other jurisdictional agency) will be able to explain them.

Authority and Acknowledgments

The sources of authority for the Middlesex County countywide FIS are the National
Flood Insurance Act of 1968 and the Flood Disaster Protection Act of 1973.

Information on the authority and acknowledgments for each jurisdiction included in
this countywide FIS, as compiled from their previously printed FIS reports, is shown
below.

Acton, Town of: the hydrologic and hydraulic analyses in the FIS
report dated January 6, 1988, were prepared by
Camp Dresser & McKee, Inc., for the Federal
Emergency Management Agency (FEMA), under



Arlington, Town of:

Ashland, Town of:

Ayer, Town of:

Bedford, Town of:

Belmont, Town of:

Billerica, Town of:

Contract No. EMW-84-C-1601. The work was
completed in December 1985. The hydrologic and
hydraulic analyses for the original FIS report were
also prepared by Camp, Dresser & McKee, Inc., for
FEMA. That work was completed in December
1976.

the hydrologic and hydraulic analyses for the FIS
report dated January 5, 1982, were performed by
Camp, Dresser, and McKee, Inc., for FEMA, under
Contract No. H-3861. That work, which was
completed in May 1978, covered all significant
flooding sources affecting the Town of Arlington.

the hydrologic and hydraulic analyses for the FIS
report dated January 16, 1981, were prepared by
Howard, Needles, Tammen, and Bergendoff for the
Federal Insurance Administration (FIA), under
Contract No. H-4004. That work was completed in
November 1979.

the hydrologic and hydraulic analyses for the FIS
report dated January 19, 1982, were performed by
Howard, Needles, Tammen, and Bergendoff for
FEMA, under Contract No. H-4004. That work was
completed in January 1978.

the hydrologic and hydraulic analyses for the FIS
report dated July 4, 1988, were prepared by
Schoenfeld Associates, Inc., for FEMA under
Contract No. EMW-C-0280. That work was
completed in January 1984. The hydrologic and
hydraulic analyses in the FIS report represent a
revision of the original analyses prepared by the
U.S. Army Corps of Engineers (USACE) for FEMA
under Inter-Agency Agreement No. IAA-H-8-71.
An updated version was prepared by C. E. Maguire,
Inc. for FEMA under Contract No. H-4523. That
work was completed in April 1979.

the hydrologic and hydraulic analyses for the FIS
report dated December 15, 1981, were prepared by
C. E. Maguire, Inc., for FEMA, under Contract No.
H-4523. That work, which was completed in
February 1978, covered all significant flooding
sources in the Town of Belmont.

the hydrologic and hydraulic analyses for the FIS
report dated February 5, 1985, were performed by



Boxborough, Town of:

Burlington, Town of:

Cambridge, City of:

Carlisle, Town of:

Chelmsford, Town of:

the Schoenfeld Associates, Inc. for FEMA, under
Contract No. EMW-C-0280. That work was
completed in July 1983. The hydrologic and
hydraulic analyses for the FIS report dated May
1980 were performed by Camp, Dresser & McKee,
Inc. for FEMA under Contract No. H-3861. That
work was completed in January 1978.

the hydrologic and hydraulic analyses for the FIS
report dated September 8, 1999, were prepared by
the Green International Affiliates, Inc., for FEMA,
under Contract No. EMB-96-C0O-0403 (Task #4).
That work was completed in August 1997. The
hydrologic and hydraulic analyses for the FIS report
dated March 1978 was prepared by Harris-Toups
Associates for the FIA under Contract No. H-4024,
That work was completed in April 1977.

the hydrologic and hydraulic analyses for the FIS
report dated January 5, 1984, were prepared by
Schoenfeld Associates, Inc., for FEMA, under
Contract No. H-4794. That work was completed in
March 1981.

the hydrologic and hydraulic analyses for the FIS
report dated January 5, 1982, were performed by
C. E. Maguire, Inc., for FEMA, under Contract No.
H-4523. That work, which was completed in April
1978, covered all significant flooding sources
affecting the City of Cambridge. Preliminary
findings for Alewife Brook (Little River) were
revised using a later study done by Research
Analysis, Inc.

the hydrologic and hydraulic analyses for the FIS
report dated May 17, 1988, were prepared by the
Schoenfeld Associates, Inc., for FEMA, under
Contract No. EMW-C-0280. That work was
completed in 1984. The hydrologic and hydraulic
analyses for the FIS report dated October 15, 1980,
were prepared by Harris-Toups Associates, Inc., for
FEMA, under Contract No. H-4024. That work was
completed in April 1978.

the hydrologic and hydraulic analyses for the FIS
report dated January 16, 2004, for River Meadow
Brook, were prepared by Roald Haestad, Inc., for
FEMA, under Contract No. EMB-1999-CO-0564.
That work was completed in October 2001. The



Concord, Town of:

Dracut, Town of:

Dunstable, Town of:

Everett, City of:

Framingham, Town of:

hydrologic and hydraulic analyses for the original
December 1979 FIS and June 4, 1980, FIRM
(hereinafter referred to as the 1980 FIS), were
prepared by Camp, Dresser and McKee, Inc., for
FEMA, under Contract No. H-3861. That work was
completed in March 1978.

the hydrologic and hydraulic analyses for the FIS
report dated June 3, 1988, were prepared by
Schoenfeld Associates, Inc. for FEMA, under
Contract No. EMW-C-0280. That work was
completed in February 1984. The hydrologic and
hydraulic analyses in the June 15, 1979, FIS report
were prepared by Camp Dresser & McKee, Inc., for
FEMA under Contract No. H-3861. That work was
completed in April 1977.

the hydrologic and hydraulic analyses for the FIS
report dated June 5, 1989, were prepared by the
New England Division of the USACE for FEMA,
under Inter-Agency Agreement No. EMW-E-0941.
This work was completed in July 1986. The
hydrologic and hydraulic analyses for the FIS report
dated June 2, 1980, were prepared by the New
England Division of the USACE for FEMA, under
Inter-Agency Agreement No. [AA-H-7-76, Project
Order No. 24, and Inter-Agency Agreement No.
[IAA-H-10-77, Project Order No. 2. That work was
completed in May 1978.

the hydrologic and hydraulic analyses for the FIS
report dated January 5, 1982, were prepared by
Schoenfeld Associates, Inc., for FEMA, under
Contract No. H-4794. That work was completed in
February 1980.

the hydrologic and hydraulic analyses for the FIS
report dated June 3, 1986, were prepared by Camp,
Dresser and McKee, Inc., for FEMA, under
Contract No. EMW-84-C-1601. That work was
completed in January 1985.

For the FIS report dated March 16, 1992, Dewberry
& Davis prepared updated hydraulic and hydrologic
analyses. The data used in these analyses were
provided by the Natural Resources Conservation
Service (NRCS). The work was completed in July
1989. The hydrologic and hydraulic analyses for the
original FIS report, were prepared by Howard,



Groton, Town of:

Holliston, Town of:

Hopkinton, Town of:

Hudson, Town of:

Lexington, Town of:

Lincoln, Town of:

Needles, Tammen and Bergendoff, for the FEMA,
under Contract No. H-4004. That work was
completed in November 1979. In the first revision,
updated topographic data were provided by
Dewberry & Davis, for FEMA, using contour maps
provided by MacCarthy & Sullivan Engineering,
Inc. In the second revision, updated zone
designations were prepared by Dewberry & Davis
for FEMA.

the hydrologic and hydraulic analyses for the FIS
report dated January 5, 1982, were prepared by
Howard, Needle, Tammen and Bergendoff for
FEMA, under Contract No. H-4004. That work was
completed in January 1978.

the hydrologic and hydraulic analyses for the FIS
report dated March 1980 were prepared by the C-E
Maguire, Inc., for FIA, under Contract No. H-4523.
That work was completed in December 1978.

the hydrologic and hydraulic analyses for the FIS
report dated January 5, 1982, were prepared by
Howard, Needle, Tammen and Bergendoff for
FEMA, under Contract No. H-4004. That work was
completed in November 1979.

the hydrologic and hydraulic analyses for the FIS
report dated June 1979 were prepared by Harris-
Toupes Association, for the FIA, under Contract
No. H-4024. That work was completed in
December 1977.

the hydrologic and hydraulic analyses for the FIS
report dated December 1977 were performed by
Harris-Toups Associates for the FIA, under
Contract No. H-4024. That work, which was
completed in April 1977, covered all significant
flooding sources affecting the Town of Lexington.

the  hydraulic  analyses  for  the  FIS
report dated June 17, 1986, were performed by
Schoenfeld Associates, Inc., for FEMA, under
Contract No. EMW-C-0280. They were limited to
recalculating the flood profiles of Stony Brook and
recalculating all floodways based upon the
availability of more recent information. In addition,
the floodplains and floodways of all streams studied
in detail in Lincoln were delineated on topographic



Littleton, Town of:

Lowell, City of:

Malden, City of:

Marlborough, City of:

Maynard, Town of:

maps obtained from the Town of Lincoln (American
Air Surveys, Inc., 1968). This work was completed
in March 1983. The hydrologic and hydraulic
analyses for the FIS report dated December 1977
were prepared by Harris-Toups Associates for
FEMA, under Contract No. H-4024. That work was
completed in May 1977.

the hydrologic and hydraulic analyses for the FIS
report dated December 15, 1982, were prepared by
Schoenfeld Associates Inc., for FEMA, under
Contract No. H-4794. That work was completed in
October 1980.

The hydraulic analyses for the FIS report dated
September 30, 1992, were prepared by Roald
Haestad, Inc., for FEMA, under Contract No.
EMW-90-C-3126. That work was completed in
March 1991. The original analyses were prepared
by the USACE, New England Division, for FEMA,
under Inter-Agency Agreement No. H-2-73, Project
Order No. 1. In the first revision, the hydrologic
and hydraulic analyses were prepared by the
USACE for FEMA, under Inter-Agency Agreement
No. EMW-E-0941. That work was completed in
August 1986.

The topographic information for Town Line Brook
and Linden Brook for the FIS report dated
August 20, 2002, was prepared by Roald Haestad,
Inc., for FEMA, under Contract No. EMB-1999-
CO-0564, Modification No. 5. That work was
completed in November 2000. The hydrologic and
hydraulic analyses for the original FIS report dated
May 19, 1987, were prepared by Camp, Dresser and
McKee, Inc., for FEMA, under Contract No. EMW-
84-C-1601. That work was completed in October
1985.

the hydrologic and hydraulic analyses for the FIS
report dated July 6, 1981, were prepared by
Howard, Needles, Tammen and Bergendoff for
FEMA, under Contract No. H-4004. That work was
completed in November 1979.

the hydrologic and hydraulic analyses for the FIS
report dated December 1978 were prepared by
Harris-Toups Associates for FEMA, under Contract



Medford, City of:

Melrose, City of:

Natick, Town of:

Newton, City of:

North Reading, Town of:

No. H-4024. That work was completed in July
1977.

the hydrologic and hydraulic analyses for the FIS
report dated June 3, 1986, were prepared by Camp,
Dresser & McKee, Inc., for FEMA, under Contract
No. EMW-84-C-1601. That work was completed in
January 1985.

the hydrologic and hydraulic analyses for the FIS
report dated August 5, 1986, were prepared by
Camp Dresser & McKee Inc., for FEMA, under
Contract No. EMW-84-C-1601. That work was
completed in March 1985.

the hydrologic and hydraulic analyses for the FIS
report dated August 1979 were prepared by Harris-
Toups Associates, for the FIA, under Contract No.
H-4024. That work was completed in May 1978.

the hydrologic and hydraulic analyses for the FIS
report dated June 4, 1990, represent a revision of the
original analyses by the USACE for FEMA, under
Inter-Agency Agreement No. [AA-H-2-72, Project
Order No. 4. The updated version was prepared by
Schoenfeld Associates, Inc., for FEMA under
Contract No. H-4794. This work was completed in
November 1981. The FIS report was revised on
July 17, 1986, for FEMA, to adjust the profiles for
the Charles River. A further revision was
completed in July 1988 by Dewberry & Davis, for
FEMA, to reflect more accurate culvert data on
South Meadow Brook.

For the June 16, 2004, revision, the hydrologic and
hydraulic analyses for Martins Brook, Martins
Pond, and Skug River were prepared by Green
International Affiliates, Inc., for the Town of North
Reading under FEMA’s Cooperating Technical
Communities Program, Agreement No. EMB-2000-
CA-0594. That work was completed in November
2001. The hydrologic and hydraulic analyses for
Bear Meadow Brook were taken from the FIS for
the Town of Reading. For the April 3, 1989, FIS,
the hydrologic and hydraulic analyses for an
updated study of a portion of Martins Brook were
prepared by Dewberry & Davis LLC, under
agreement with FEMA. That work was completed
in January 1987. For the July 6, 1982, FIS, and the



Pepperell, Town of:

Reading, Town of:

Sherborn, Town of:

Shirley, Town of:

Somerville, City of:

January 6, 1983, FIRM (hereinafter referred to as
the 1983 FIS), the hydrologic and hydraulic
analyses were prepared by the New England
Division of the USACE for FEMA under Inter-
Agency Agreement No. IAA-H-10-77, Project
Order No. 29. That work was completed in May
1979.

For the FIS report dated June 2, 1993, the
hydrologic and hydraulic analyses were prepared by
Green International Affiliates, Inc., under Contract
No. EMW-89-C-2820, for FEMA. This work was
completed in December 1989. The hydrologic and
hydraulic analyses in the FIS report dated July 2,
1981, were prepared by Howard, Needles, Tammen
and Bergendoff for FEMA, under Contract No. H-
4004. Raytheon Autometrics, under subcontract to
the study contractor, provided supplemental
topographic mapping for areas along the Nashua
River, the Nissitissit River, and Reedy Meadow
Brook. Schofield Brothers, Incorporated, also under
subcontract to the study contractor, provided field
survey data and aerial photogrammetric mapping
along portions of the Nissitissit River and Reedy
Meadow Brook.  The aerial photogrammetric
mapping was provided by Teledyne Geotronics.
That work was completed in January 1978.

the hydrologic and hydraulic analyses for the FIS
report dated January 2, 1981, were performed by
Anderson-Nichols & Company, Inc., for the FIA,
under Contract No. H-4524. That study was
completed in August 1978.

the hydrologic and hydraulic analyses for the FIS
report dated December 1979 were prepared by C. E.
Maguire, Inc., for the FIA, under Contract No. H-
4523. That work was completed in July 1978.

the hydrologic and hydraulic analyses for the FIS
report dated January 5, 1983, were prepared by
Howard, Needles, Tammen and Bergendoff for
FEMA, under Contract No. H-4004. That work was
completed in January 1978.

the hydrologic and hydraulic analyses for the FIS
report dated July 17, 1986, were prepared by Camp,
Dresser & McKee, Inc., for FEMA, under Contract



Stoneham, Town of:

Stow, Town of:

Sudbury, Town of:

Tewksbury, Town of:

Townsend, Town of:

Tyngsborough, Town of:

Wakefield, Town of:

No. EMW-84-C-1601. That work was completed in
January 1985.

the hydrologic and hydraulic analyses for the FIS
report dated July 3, 1986, were prepared by Camp
Dresser & McKee, Inc., for FEMA, under Contract
No. EMW-84-C-1601. That work was completed in
March 1985.

the hydrologic and hydraulic analyses for the FIS
report dated February 1979 were prepared by
Harris-Toups Associates for the FIA, under
Contract No. H-4024. That work was completed in
December 1977.

the hydrologic and hydraulic analyses for the FIS
report dated November 20, 1998, were prepared by
Green International Affiliates, Inc., for FEMA,
under Contract No. EMW-94-C-4406. That work
was completed in February 1996. The hydrologic
and hydraulic analyses for the FIS report dated
December 1, 1981, were prepared by Howard,
Needles, Tammen and Bergendoff for FEMA, under
Contract No. H-4004. That work was completed in
November 1979.

the hydrologic and hydraulic analyses for the FIS
report dated January 2, 1981, represent a revision of
the original analyses by Anderson-Nichols and
Company, for the FIA under Contract No. H-3707.
That work was completed in December 1978.

the hydrologic and hydraulic analyses for the FIS
report dated February 2, 1982, were prepared by
Howard, Needles, Tammen and Bergendoff for
FEMA, under Contract No. H-4004. That work was
completed in January 1978.

the hydrologic and hydraulic analyses for the FIS
report dated March 2, 1982, were prepared by
Cullinan Engineering Co., Inc., for FEMA, under
Contract No. H-4797. That work was completed in
January 1981.

the hydrologic and hydraulic analyses for the FIS
report dated April 1978 were prepared by Camp
Dresser & McKee, Inc., Environmental Engineers
for the FIA, under Contract No. H-3861. That work
was completed in December 1976.



Waltham, City of:

Watertown, Town of:

Wayland, Town of:

Westford, Town of:

Weston, Town of:

Wilmington, Town of:

the hydrologic and hydraulic analyses for the FIS
report dated July 5, 1984, represent a revision of the
original analyses prepared by C. E. Maguire, Inc.,
for FEMA, under Contract No. H-4523. The
original work was completed in April 1978. The
updated version was completed in August 1983
from information supplied by C. E. Maguire, Inc.,
reflecting changes as of December 1981.

the hydrologic and hydraulic analyses for the FIS
report dated August 1980 were prepared by C. E.
Maguire, Inc., for the FIA, under Contract No. H-
4523. That work was completed in August 1978.

the hydrologic and hydraulic analyses for the FIS
report dated February 19, 1986, were prepared by
Howard, Needles, Tammen and Bergendoff for
FEMA, under Contract No. H-4004. That work was
completed in November 1979. The revised
hydrologic and hydraulic analyses for Hayward
Brook were performed by Dewberry & Davis, under
agreement with FEMA. That work was completed
in April 1985.

the hydrologic and hydraulic analyses for the FIS
report dated December 15, 1982, were prepared by
Cullinan Engineering Co., Inc., for FEMA, under
Contract No. H-4797. That work was completed in
January 1981.

the hydrologic and hydraulic analyses for the FIS
report dated January 1980 were prepared by C. E.
Maguire, Inc., for the FIA, under Contract No. H-
4523. That work was completed in May 1978.

For the June 2, 1999, revision, the hydrologic and
hydraulic analyses for Lubbers Brook, from Glen
Road to the upstream corporate limits, were
prepared by Green International Affiliates, Inc., for
FEMA, under Contract No. EMB-96-C0O-0403
(Task No. 3). That work was completed in April
1997. For the January 18, 1989, revision, the
hydrologic and hydraulic analyses were prepared for
Martins Brook and Tributary to Martins Brook by
Dewberry & Davis, under contract to FEMA. The
work for the updated study was completed in
November 1986. For the original June 15, 1982,
FIS, the hydrologic and hydraulic analyses were
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1.3

prepared by Anderson-Nichols & Company, Inc.,
for FEMA, under Contract No. H-4524;
approximate flood boundaries were prepared by
Michael Baker, Jr., Inc. That work was completed
in August 1978.

Winchester, Town of: the hydrologic and hydraulic analyses for the FIS
report dated December 1979 were performed by
Anderson-Nichols & Company, Inc., for the FIA,
under Contract No. H-4524. That study, which was
completed in July 1978, covered all significant
flooding sources in the Town of Winchester.

Woburn, City of: the hydrologic and hydraulic analyses for the FIS
report dated January 1980 were performed by
Anderson-Nichols & Company, Inc., for the FIA,
under Contract No. H-4524. That study was
completed in July 1978.

The authority and acknowledgments for the Town of Ashby is not available
because no FIS report was ever published for this community.

For this countywide FIS, hydrologic and hydraulic analyses were prepared by
ENSR, under subcontract to CR Environmental, Green International Affiliates,
under Contract No. EMB-2001-CO-0670. Revised hydrologic and hydraulic
analyses were prepared and completed in June 2005. The following streams were
restudied: Aberjona River, Aberjona River North Spur, Alewife Brook (Little
River), Cummings Brook, Halls Brook, Horn Pond Brook/Fowle Brook, Little
Brook, Mill Brook 3, Mystic River, Schneider Brook, Shakers Glen Brook,
Sweetwater Brook, and Wellington Brook.

Floodplain boundaries were delineated using the Office of Geographic and
Environmental Information (MassGIS), Commonwealth of Massachusetts,
Executive Office of Energy and Environmental Affairs, 2002 LiDAR topography
for the study area, at a scale of 1:5,000, suitable for 2-foot contour generation.

The digital base map information was provided by MassGIS. This information
was derived from digital orthophotos produced at a scale of 1:5,000 from aerial
photography dated April 2005.

Coordination

Consultation Coordination Officer’s (CCO) meetings may be held for each
jurisdiction in this countywide FIS. An initial CCO meeting is held typically with
representatives of FEMA, the community, and the study contractor to explain the
nature and purpose of a FIS, and to identify the streams to be studied by detailed
methods. A final CCO meeting is held typically with representatives of FEMA, the
community, and the study contractor to review the results of the study.
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Prior to this countywide FIS, the dates of the initial and final CCO meetings held
for all jurisdictions within Middlesex County from the historic FIS reports are

shown in Table 1, "Initial and Final CCO Meetings."

TABLE 1 - INITIAL AND FINAL CCO MEETINGS

Community
Acton, Town of

Arlington, Town of
Ashby, Town of
Ashland, Town of
Ayer, Town of
Bedford, Town of
Belmont, Town of
Billerica, Town of
Boxborough, Town of
Burlington, Town of
Cambridge, City of
Carlisle, Town of
Chelmsford, Town of
Concord, Town of
Dracut, Town of
Dunstable, Town of
Everett, City, of
Framingham, Town of
Groton, Town of
Holliston, Town of
Hopkinton, Town of
Hudson, Town of
Lexington, Town of
Lincoln, Town of
Littleton, Town of
Lowell, City of
Malden, City of
Marlborough, City of
Maynard, Town of
Medford, City of
Melrose, City of
Natick, Town of
Newton, City of
North Reading, Town of
Pepperell, Town of
Reading, Town of
Sherborn, Town of
Shirley, Town of
Somerville, City of
Stoneham, Town of

Initial CCO Date
April, 1984
August 21, 1975
Not available
April 14, 1976
April 21, 1976
August 30, 1979
May 3, 1977
August 27, 1979
September 12, 1996
May, 1978
May 3, 1977
August 23, 1979
November 29, 2000
August 30, 1979
August 3, 1983
May, 1978
April, 1984
April 9, 1976
April 12, 1976
May 24, 1977
April 15, 1976
April 29, 1976
April 13, 1976
August 30, 1979
April, 1978
November 13, 1990
February 23, 2000
April 15, 1976
April 29, 1976
April, 1984
April, 1984
April 9, 1976
May, 1978
Not available
April 30, 1976
May, 1977
May 24, 1977
October 18, 1976
April, 1984
April 4, 1984
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Final CCO Date
August 19, 1986
June 11, 1981
Not available
August 21, 1980
April 16, 1981
December 16, 1986
July 27, 1981
July 26, 1984
September 8, 1999
April 5, 1982
February 25, 1981
December 16, 1986
August 19, 2002
December 17, 1986
May 4, 1988
March 30, 1981
July 11, 1985
March 5, 1981
May 26, 1981
July 24, 1979
November 4, 1981
September 12, 1978
June 23, 1977
April 24, 1984
January 26, 1982
Not available
Not available
September 15, 1980
March 22, 1978
July 11, 1985
September 12, 1985
November 8, 1978
December 9, 1982
March 31, 2003
November 7, 1991
May 30, 1979
March 13, 1979
November 4, 1981
August 29, 1985
August 19, 1985




TABLE 1 - INITIAL AND FINAL CCO MEETINGS - continued

Community

Stow, Town of
Sudbury, Town of
Tewksbury, Town of
Townsend, Town of
Tyngsborough, Town of
Wakefield, Town of
Waltham, City of
Watertown, Town of
Wayland, Town of
Westford, Town of
Weston, Town of
Wilmington, Town of
Winchester, Town of
Woburn, City of

Initial CCO Date

May 12, 1976
August 4, 1993
January 6, 1975
April 23, 1976

May 19, 1978
August 28, 1975

May 5, 1977

May 4, 1977
April 14, 1976

May 19, 1978

May 17, 1977

September 16, 1996

May 19, 1977

May 10, 1977

Final CCO Date

August 8, 1978
December 10, 1997
August 28, 1979
September 22, 1981
August 10, 1981
June 7, 1977
October 25, 1978
March 19, 1979
January 26, 1981
February 8, 1982
March 20, 1979
April 15, 1998
April 25, 1979
May 16, 1979

2.0

For this countywide FIS, which includes a restudy of the Mystic River basin, an
initial CCO meeting was held on November 1, 2001, and was attended by
representatives of FEMA Region I, ENSR International, Dewberry, Green
International Affiliates, and the Massachusetts NFIP Coordinator.

Further, all communities in Middlesex County were notified by FEMA in a letter
dated February 5, 2003, that FEMA will be preparing a FIS and FIRM for
Middlesex County, Massachusetts (All Jurisdictions). The letter stated that the
effective  FIRMs and Flood Hazard Boundary Maps (FHBMs) of these
communities will be digitally converted to a format that conforms to FEMA’s
Digital FIRM specifications.

For this countywide FIS, final CCO meetings were held on November 5, 7, and 8,
2007, and were attended by representatives of FEMA, Dewberry, ENSR, the
Commonwealth, and various communities.

AREA STUDIED

2.1

Scope of Study
This FIS covers the geographic area of Middlesex County, Massachusetts.
As part of this countywide FIS, which includes a restudy of the Mystic River

basin, updated analyses were included for the flooding sources shown in Table 2,
"Scope of Revision."
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TABLE 2— SCOPE OF REVISION

Stream

Aberjona River

Aberjona River North Spur

Alewife Brook (Little River)

Cummings Brook

Halls Brook

Horn Pond Brook/Fowle Brook

Little Brook

Mill Brook 3

Mystic River

Schneider Brook

Shakers Glen Brook

Sweetwater Brook

Wellington Brook

Limits of Revised or New Detailed Study

From its confluence with Mystic River to the confluence of
the Aberjona River North Spur

From its confluence with Aberjona River to a point
approximately 275 feet upstream of Willow Street

From its confluence with Mystic River to the confluence of
Wellington Brook

From its confluence with Shakers Glen Brook to a point
approximately 130 feet upstream of Winn Street

From its confluence with Aberjona River to a point
approximately 220 feet upstream of Merrimac Street

From its confluence with Aberjona River to the confluence
of Shakers Glen Brook

From its confluence with Cummings Brook to a point
approximately 400 feet upstream of Bedford Road

From its confluence with Lower Mystic Lake to a point
approximately 40 feet upstream of Boston and Maine
Railroad

From Amelia Earhart Dam to the outlet of Lower Mystic
Lake

From its confluence with Aberjona River to a point
approximately 800 feet upstream of Forbes Street

From its confluence with Fowle Brook to a point
approximately 190 feet upstream of Russell Street

From its confluence with Aberjona River to a point
approximately 120 feet upstream of Lindenwood Road

From its confluence with Alewife Brook (Little River) to a

point approximately 710 feet upstream of Library Private
Drive

14



This FIS also incorporates the determinations of letters issued by FEMA resulting
in map changes (Letter of Map Revision [LOMR], Letter of Map Revision - based
on Fill [LOMR-F], and Letter of Map Amendment [LOMA], as shown in Table 3,
“Letters of Map Change.”

TABLE 3 - LETTERS OF MAP CHANGE

Community Flooding Source(s)/Project Identifier =~ Effective Date Type
Bedford, Town of Concord River — Bedford Meadows May 20, 1996 LOMR
Subdivision
Bedford, Town of Elm Brook — 135 South Road March 31, 2009 LOMR
Billerica, Town of Ccon‘{ent Brook — Whipple Road August 15, 1999 LOMR
ulvert

Concord, Town of Mill Brook 3 — Keyes Road Weir and November 22, 2002 LOMR
Footbridge (2™ Submittal)

Dunstable, Town of Nashua River- N.R.L.C & Patenaude = November 8, 1999 LOMR

Gravel Pit
Framingham, Town of  Baiting Brook — Belport Farms November 11, 1994 LOMR
Subdivision
Lowell, City of Trull Brook Tributary October 25, 1998 LOMR
Lowell, City of River Meadow Brook, January 8, 1996 LOMR
Former Wang Towers
Pepperell, Town of Nashua River (Data from July 12,2001 LOMR
Nashua, NH LMMP)
Stow, Town of Analysis of Zone A area for November 17, 1989 LOMR
Elizabeth Brook — Land Realty
Trust
Tewksbury, Town of  Trull Brook Tributary October 25, 1998 LOMR
Westford, Town of Wyman’s Beach November 14,2005 LOMR
Wilmington, Town of ~ Martins Brook March 16, 2004 LOMR

The areas studied by detailed methods were selected with priority given to all
known flood hazard areas and areas of projected development and proposed
construction. All or portions of the flooding sources listed in Table 4, “Flooding
Sources Studied by Detailed Methods,” were studied by detailed methods. Limits of
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detailed study are indicated on the Flood Profiles (Exhibit 1) and on the FIRM

(Exhibit 2).

TABLE 4 - FLOODING SOURCES STUDIED BY DETAILED METHODS

Aberjona River
Aberjona River North Spur
Alewife Brook
(Little River)
Angelica Brook
Assabet Branch No. 3
Assabet Branch No. 4
Assabet River
Atlantic Ocean
Baddacook Brook
Baiting Brook
Bear Meadow Brook
Beaver Brook 1
Beaver Brook 2
Beaver Brook 3
Beaver Brook 4
Beaver Brook 5
Beaverdam Brook
Bennetts Brook
Birch Meadow Brook
Black Brook
Bogastow Brook /
Jar Brook
Bogle Brook 1
Bogle Brook 2
Boons Pond and Branch
Boutwell Brook
Bow Brook
Branch of Assabet River
Branch of Elizabeth
Brook 1
Broad Meadow Brook
Brook A of Shawsheen
River
Brook from Waushakum
Pond
Butter Brook
Catacoonamug Brook
Charles River
Cheese Cake Brook
Cherry Brook
Chester Brook
Chicken Brook

Cochituate Brook

Cold Brook

Cold Spring Brook

Cole's Brook

Collins Brook

Conant Brook

Concord River

Content Brook - Middlesex
Canal

Course Brook

Cow Pond Brook

Cummings Brook

Dakins Brook

Danforth Brook

Darby Brook

Davis Brook

Dirty Meadow Brook

Dopping Brook

Dudley Brook/Tributary A
to Dudley Brook

East Outlet

Elizabeth Brook 1

Elizabeth Brook 2

Ell Pond

Elm Brook

Farrar Pond / Pole Brook

Farrar Pond Brook

Fort Meadow Brook

Fort Pond Brook

Fort Pond Brook Branch 1

Fort Pond Brook Branch 2

Grassy Pond Brook

Graves Pond Brook

Great Road Tributary

Greens Brook

Guggins Brook

Gumpas Pond Brook

Hales Brook

Halls Brook

Hayward Brook

Heath Brook

Hobbs Brook 1
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Hobbs Brook 2

Hog Brook

Hop Brook

Horn Pond Brook /
Fowle Brook

Indian Brook

Ipswich River

James Brook

Jones Brook

Kiln Brook

King Street Tributary

Landham - Allowance
Brook

Lake Quannapowitt

Lawrence Brook

Linden Brook

Little Brook

Locke Brook

Lower Spot Pond Brook

Lower Mystic Lake

Lubbers Brook

Malden River

Maple Meadow Brook

Marginal Brook

Marshall Brook

Martins Brook

Martins Pond Brook

Mascuppic Brook

Massapoag Pond

Mason Brook

Meadow Brook

Meadow River Branch

Merrimack River

Mill Brook 1

Mill Brook 2

Mill Brook 3

Mill Pond Tributary

Mill River

Mineway Brook

Mongo Brook

Morse Brook

Mowry Brook

Mud Pond Brook



TABLE 4 - FLOODING SOURCES STUDIED BY DETAILED METHODS - continued

Mulpus Brook

Munroe Brook

Mystic River

Nagog Brook

Nagog Pond

Nashoba Brook

Nashua River

Nissitissit River

Nonacoicus Brook 1

Nonacoicus Brook 2

North Lexington Brook

Pages Brook

Pages Brook Branch

Pantry Brook

Pearl Hill Brook

Peppermint Brook

Pine Brook

Pratts Brook

Putnam Brook

Reedy Meadow Brook

Reservoir No. 1 — North
Branch and Reservoir
No. 3

Richardson Brook

River Meadow Brook

Run Brook

Salmon Brook

Sandy Brook

Saugus River

Saunders Brook

Sawmill Brook 1

Sawmill Brook 2

Schneider Brook

Shakers Glen Brook

Shawsheen River

Skug River

All or portions of numerous flooding sources in the county were studied by
Approximate analyses were used to study those areas
having a low development potential or minimal flood hazards.
methods of the study were proposed to, and agreed upon, by FEMA and

approximate methods.

Snake Brook

South Meadow Brook/
Paul Brook

Spencer Brook 1

Spencer Brook 2

Spring Brook

Squannacook River

Stony Brook 1

Stony Brook 2

Strong Water Brook

Sudbury River

Sutton Brook

Sweetwater Brook

Tadmuck Brook

Tadmuck Swamp Brook

Taylor Brook

Town Line Brook

Tributary 1 to Cole's Brook

Tributary 1 to Sudbury
River

Tributary 2 to Assabet
River

Tributary 2 to Tributary 1
to Cole’s Brook

Tributary 3 to Bogle Brook
2

Tributary 4 to Bogle Brook
2

Tributary A to Cold Brook

Tributary A to Course
Brook

Tributary A to Hop Brook

Tributary A to Pantry
Brook

Tributary A to
Squannacook River

Tributary B to Hop Brook

Tributary B to
Squannacook River

Middlesex County.
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Tributary B to Vine Brook

Tributary C to Hop Brook

Tributary C to Vine Brook

Tributary D to Hop Brook

Tributary to Beaver
Brook 3

Tributary to Cold Spring
Brook

Tributary to Indian Brook

Tributary to Martins Brook

Tributary to Mill Brook

Tributary to Nonacoicus
Brook 1/Long Pond
Brook

Tributary to Waushakum
Pond

Trout Brook 1

Trout Brook 2

Trull Brook

Trull Brook Tributary

Unkety Brook

Upper Mystic Lake

Valley Brook

Varnum Brook

Vine Brook

Walker Brook 1

Walker Brook 2

Walker Brook 3

Walkers Brook

Waushakum Pond

Wellington Brook

West Chester Brook

Whitehall Brook

Willard Brook

Winthrop Canal

Witch Brook

The scope and



2.2

Community Description

Middlesex County is located in eastern Massachusetts. In Middlesex County, there
are 54 communities. The Towns of Ashby, Ayer, Groton, Pepperell, Shirley, and
Townsend are located in the northwestern section of the county. The Towns of
Carlisle, Chelmsford, Dunstable, Tyngsborough, and Westford are located in the
northern section of the county. In the northeastern part of the county, lie the City of
Lowell and the Towns of Billerica, Burlington, Dracut, North Reading, Tewksbury,
and Wilmington. In the eastern part of the county are the City of Boston suburbs
including the Cities of Cambridge, Everett, Malden, Medford, Melrose, Somerville,
and Woburn, and the Towns of Arlington, Belmont, Reading, Stoneham, Wakefield,
and Winchester. The City of Boston suburbs also spill into the southeastern part of
the county to include the Cities of Newton and Waltham and the Towns of
Watertown and Weston. In the central part of Middlesex County lie the Towns of
Bedford, Concord, Lexington, and Lincoln. In the far southern portion of the county
are the Towns of Ashland, Framingham, Holliston, Hopkinton, Natick, and
Sherborn. Southwestern Middlesex County contains the City of Marlborough and
the Towns of Hudson, Maynard, Sudbury, and Wayland. The Towns of Acton,
Boxborough, Littleton, and Stow are located in the western part of Middlesex
County.

Middlesex County is bordered to the north by communities of Hillsboro County,
New Hampshire: the Cities of Nashua and Manchester and the Towns of Antrim,
East Merrimack, Hillsborough, Milford, and Peterborough. To the east, the county
is bordered by communities of Essex County: the Cities of Lawrence and Peabody
and the Towns of Andover, Lynnfield, Methuen, Middleton, and Saugus. It is
bordered to the southeast by the City of Boston located in Suffolk County.
Middlesex County is bordered to the south by communities of Norfolk County: the
Towns of Dover, Medfield, Medway, Millis, Needham, and Wellesley. To the west,
the county is bordered by the communities of Worcester County: the Cities of
Fitchburg and Leominster and the Towns of Ashburnham, Berlin, Bolton, Harvard,
Lancaster, Lunenburg, Milford, Northborough, Southborough, Upton and
Westborough.

According to the U.S. Census Bureau, the estimated population of Middlesex
County was 1,465,396 in 2000 (U.S. Census Bureau, 2006).

The topography of the county is flat coastal plains to the east with elevations near 10
feet in parts of Cambridge, gently rolling hills to the south and center of the county
with elevations ranging from 200 feet to 800 feet, and more hilly terrains to the west
and northwest with elevations from 800 feet to over 1,400 feet in Ashby and
Townsend. Soils are generally made up of sediment in lower elevations and are
quite rocky in the western and northwestern part of the county. The development in
Middlesex County is primarily residential and commercial.

The climate of the county can be classified as modified continental courtesy of the
Atlantic Ocean. The average high temperature in January is near 36 degrees
Fahrenheit (°F) with average January lows near 21°F. Average July high
temperatures are near 83°F with average low temperatures in July near 65°F. Low
temperatures during winter infrequently drop below 0°F and high temperatures
rarely rise above 100°F in summer (National Weather Service, Boston, 2006).
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Average annual precipitation for Middlesex County ranges from 42 inches in the
east to near 50 inches in the higher hills of the northwest (Oregon State University,
2006).

Principal Flood Problems

Historically, excessive rainfall along, or in combination with, snowmelt runoff
have produced flooding in low-lying areas of Middlesex County. Severe flooding
occurred during August 1955. The flood of August 1955 resulted from two
hurricanes that arrived almost concurrently—Hurricane Connie, occurring
between August 11 and 15; and Hurricane Diane occurring between August 17
and 20. As a result of these two storms, roads and bridges were overtopped, and
residences and businesses were flooded. Further, significant recorded floods were
those occurring in May 1850, December 1878, July 1891, July 1897, February and
March 1900, November 1927, March 1936, July and September 1938, October
1942, October 1955, April 1960, March 1968, and January 1979.

Flooding in Middlesex County may be caused by a number of factors: inadequate
and deteriorated river channels, constricting culverts and bridges, heavy
precipitation in combination with frozen ground conditions, summer and fall
hurricanes, winter northeasters, inadequate storm drain discharge, increased
development, topographic conditions, and undersized culverts.

Chapter 131, Section 40 (310 CMR 10.00) of the General Laws of the
Commonwealth of Massachusetts (revised, April 1, 1983) is commonly referred to
as the Wetlands Protection Act. The law gives the responsibility for issuing
permits to remove, fill, dredge, or alter wetlands to the local conservation
commission. The commission has to determine if an area on which a permit is
requested “is significant to public or private water supply, to flood control, to
storm damage prevention, to prevention of pollution, to protection of land
containing shellfish, or to the protection of fisheries.” After a public hearing, the
commission can impose such conditions as will contribute to the protection of
these interests. The Department of Environmental Quality Engineering (DEQE)
may also make a determination after a review of the commission’s order.
Conditions imposed by the DEQE supersede conditions imposed by the
commission. Detailed rules and regulations concerning the administration of this
act have been promulgated by the DEQE.

Section 40 now requires a conservation commission, if requested, to make a
determination of whether a particular parcel of land is a wetland and governed by
the Wetlands Protection Act. It also contains definitions of terms to aid this
determination.

Chapter 131, Section 40A of the Acts of 1968, as amended by Chapter 782 of the
Acts of 1972, gives the commissioner of the Department of Environmental
Management the authority to protect inland wetlands and floodplains by
establishing encroachment lines “for the purpose of preserving and promoting the
public safety, private property, wildlife, fisheries, water resources, floodplain
areas, and agriculture.” The commissioner may adopt orders regulating,
restricting, or prohibiting the altering or polluting of inland wetlands by
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designating lines with which no obstruction or encroachment would be permitted
without prior approval. These restrictions require notifications to each land owner
affected, public hearings, and approval by the town. Section 40A was further
amended by Chapter 818 by defining “inland wetlands” to include the definition
of “freshwater wetlands” as set forth in Section 40 as “that portion of any bank
that touches any inland waters or any freshwater wetland, and any freshwater
wetland subject to flooding.”

The Damondale Dam in West Concord and the old High Street Dam (Powder Mill
Dam) in Acton affect flood elevations on the Assabet River. Warners Pond Dam
in West Concord affects flooding in Warners Pond and the lower portions of Fort
Pond Brook and Nashoba Brook. The Merriam, Cement, and Erikson Dams
affect flooding on Fort Pond Brook. The Concord Road and Wheeler Lane Dams
affect flooding on Nashoba Brook. The Amelia Earhart Dam in Arlington affects
flood elevations on the Mystic River, Lower Mystic Lake, and Alewife Brook
(Little River). The Cooke’s Hollow Dam affects flooding on Mill Brook 3. The
Charles River Dam at Warren Avenue in Boston controls the level of the Charles
River within the City of Cambridge. This dam was designed to maintain the basin
at a level of 4.35 feet during the 1-percent annual chance flood. It is estimated
that damage to properties along the basin will not occur until the basin level
reaches an elevation of 4.6 feet. With water being pumped at a rate of 8,400 cubic
feet per second at the dam, a basin level of 4.6 feet can be expected to be
exceeded approximately once in 175 years. The Talbot Mills Dam in Billerica
affects flooding on the Concord and Sudbury Rivers. The Newton Lower Falls
Dam, the Cordingly Dam, and the Metropolitan Dam affect flood elevations on
the lower Charles River. The Cochrane Dam, which is located in Needham and
Dover, affects flood elevations on the upper Charles River. The significance of
the combination of the upstream control structures and natural valley storage can
be explained when analyzing the March 1968 flood. Runoff within the lower
basin crested at the old Charles River Dam within hours. The upper basin peak
flow took four days to reach the dam. All storm runoff was drained from the
watershed in about a month’s time.

The following tabulation, taken from a USACE Flood Plain Information report,
presents the relative flood heights at the Carlisle Road bridge (State Route 225)
from Bedford to Carlisle for the 10 major floods in the Concord River basin in
order of magnitude.

Estimated Peak Discharge
Date of Crest* Elevation at Lowell** (cfs)
August 23, 1955 119.4 4,540
January 26, 1979 119.3 5,400
March 20, 1936 119.2 6,000
March 27, 1968 118.7 4,900
July 29, 1938 118.1 3,790
September 15, 1954 117.5 3,340
September 24, 1938 117.3 3,210
March 24, 1948 117.3 3,200
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Estimated Peak Discharge

Date of Crest* Elevation at Lowell** (cfs)
January 30, 1958 117.2 3,120
April 18, 1956 117.0 2,970

* The Carlisle Road bridge is located one mile upstream of the 